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Description 

Method and filling station for filling a vehicle tank with a 

gaseous fuel 

The invention relates to a process and a filling station 
for filling a vehicle with a gaseous fuel, wherein the fuel is 
compressed, put in temporary storage, and expanded in the 
vehicle tank, and wherein the fuel has a high hydrogen 
content . 

The invention further relates to a filling station for 
the process according to the invention with a compressor 
station and a high-pressure (HP) storage vessel for the 
gaseous fuel. 

In using natural gas a fuel for internal combustion 
engines, great wear and tear occurs during a cold start since, 
because of the high hydrogen content in the fuel, a part of 
the water vapor resulting from the combustion condenses on the 
cold cylinder wall of the engine. Because of the high piston 
speeds in the internal combustion engine of about 7 m/s, the 
water drops condensed on the cylinder wall are accelerated by 
the pistons, practically without transition time, to the 
piston speed. This leads to cavitation effects, which destroy 
the cylinder wall. This makes the condensed water better able 
to attack and rust the cylinder wall. In engines that are 




cold started very often, this leads to about a 30% shortening 
of its service life. Practically all energy carriers with 
high hydrogen content lead to these damages. 

The object of the invention is to avoid the mentioned 
drawbacks . 

This object is achieved according to the invention by a 
process with the features of claim 1 and by a filling station 
with the features of claim 6. Embodiments of the invention 
are the object of subclaims. 

The distinguishing feature of the process according to 
the invention is that an oil or an oil mixture (additive) is 
added by doses to the fuel. When an internal combustion 
engine is cold-started, the oil spray condenses on the cold 
cylinder wall during the suction stroke (partial vacuum) and 
covers it with a protective sliding layer, off of which the 
subsequently condensing water drops slide. This prevents the 
occurrence of cavitation. Further, the additive destroys the 
surface tension of the water, largely preventing the formation 
of drops . 

In one configuration of the process according to the 
invention, the oil or the oil mixture can contain mineral oil 
and/or synthetic oil. 

The fuel can contain the hydrogen as a hydrogen molecule 
and/or as a hydrocarbon. 

The oil or oil mixture can be added so that the highest 
fuel pressure occurring during filling remains below the 



saturated vapor pressure of the oil or a component of the oil. 
This has the advantage that, during storage of the fuel under 
pressure following the compression, no condensation of oil or 
of oil components can occur. Only during expansion in the 
vehicle tank does the desired oil spray appear. 

The distinguishing feature of the filling station 
according to the invention is that the filling station 
contains a dosing mechanism for oil or an oil mixture 
(additive) . The dosing mechanism makes it possible to dose 
continually, controlled by the fuel flow rate. But a simpler 
configuration with constant dosing,, designed for an average 
fuel flow rate of the compressor fraction, can also be 
provided. The addition of the additive considerably prolongs 
the engine service life. 

The dosing mechanism can be upstream from the fuel- 
compressor station or between two compressor stages. The high 
feed pressure that would be necessary argues against feeding 
in the additive beyond the compressor station. 

The invention will be explained in more detail based on 
an embodiment with a figure. 

Natural gas is withdrawn from a pipeline at a pipeline 
pressure between, for example, 1 and 10 bars and processed as 
necessary for use in internal combustion engines: For example, 
particles are removed and the natural gas is dried to less 
than 10 mole-ppm. (This processing is not shown in the 
figure . ) 



Oil 3 is mixed with the help of a dosing mechanism into 
natural gas stream 1 prepared this way so that stream 4 
contains about 40 to 60 mole-ppm of oil. Stream 4 is fed to 
compressor station 5 and compressed in a first compression 
stage 6 to an intermediate pressure, cooled, compressed as 
stream 7 in a second compression stage 8 to a final pressure 
and again cooled. High pressure stream 9 thus obtained is 
used to fill a high pressure storage vessel 10 up to maximum 
storage pressure. The filling of vehicles is done from 
storage vessel 10 by expanding a high pressure stream 11 in 
the respective vehicle tank until its maximum filling 
pressure, for example 2 00 bars, is reached. 
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